Studies of heavy metals namely Iron, Chromium, Manganese, Cobalt, Nickel, Copper, Zinc, Cadmium and lead as pollutants in river water and waste water discharge samples of rivers around steel plants of Jamshedpur and Ghatsila, East Singhbhum, Jharkhand, was carried out from February,2012 to March, 2012. Atomic Absorption spectrophotometric analysis of nonfilterable residue of bottom sediments for the heavy metals were made. The fractionation analysis of the adsorption and/or ion exchangeable, oxide coating, organic solids and crystalline phase was carried out. Total metals concentration was also determined. The sum of the concentration of metals in adsorbed, oxide coating and organic solid phases is available to biota. The crystalline phase is not available to biota. The results have been discussed and the conservation of metal available to biota have been estimated.
INTRODUCTION
The chemical composition of the bottom sediments and its variation of different sites in the river Swarnarekha receiving the treated and untreated waste water from domestic and industrial sources have a profound impact on the water quality of the river basin. Water chemistry only assesses the effluent impact at the time of sampling while the bottom sediments geo-chemistry gives a cumulative assessment of pollution. Bottom sediments analysis has been used to trace pollutant inputs and to anticipate the effects of their pollutants on water quality.
In this work, the bottom sediments from different sites on the river Swernarekha around Steel City of Jamshedpur and Ghatsila was analysed for their multi-element composition with a view to establish the relationship between the pollution of rivers and the discharge of domestic and industrial waste waters. Partitioning of waste water discharge sample The sample was transferred into two 1 litre measuring flasks separately and then filtered through Whatman filter paper (No.-42) separately. Filtrate in all the cases were rejected. The residues in the above two cases were collected separately and treated as follows :
EXPERIMENTAL

Residue-I
The residue obtained after filtration of the waste water discharge sample along with the filter paper was treated with 20 ml aqua regia and heated for 0.5 hours over water bath. It was then filtered through Whatman filter paper (No.-42) and the volume was made up to 500 ml with distilled water in a volumetric flask. The metals determined in this filtrate were the total metal concentration in this sample.
Residue-II
The residue obtained after filtration of 1 litre of waste water discharge sample along with the filter paper was leached with 50ml of 0.5 N MgCl 2 . 6H 2 O solution for 7 hours stirring from time to time and it was then filtered through Whatman filter paper (No.-42). The filtrate was then made upto 500ml with distilled water in a volumetric flask for the determination of adsorbed and/or ion exchangeable heavy metals (Eisenreich-1980) . The residue left over on the filter paper along with the filter paper itself was then leached with 0.4 N sodium pyrophosphate solution for 10 hours stirring from time to time and then filtered. The filtrate was then made upto 500ml and heavy metals associated with organic solid were estimated from this filtrate. The residue along with filter paper was treated with 50ml 0.3 N HCl solution and heated at 90 o C for 0.5 hr and then filtered. The filtrate, was then made, upto 500ml. Heavy metals in oxide coating were determine in the filtrate. The residue along with the filter paper was then treated with 20ml aqua regia and heated over water bath for 0.5 Hrs. It was then filtered and the volume of the filtrate was made upto 250ml. The metals determined in this last filtrate were designated metals in crystalline state.
Partitioning of river Water Sample
Similar procedure was followed for the determination of total concentration of heavy metals and concentration of heavy metals in different phases.
The samples obtained as above were analysed for estimation of heavy metals such as Fe, Mn, Cr, Ni, Co, Cu, Zn, Cd and Pb by Atomic Absorption spectrophotometer.
RESULTS AND DISCUSSION
Among the heavy metals, iron occurs in much higher concentration at site IA & IIA (discharge sample) 18.52 to 16.857 ppm. At site IB & IIB (river water sample) the concentration is 11.67 to 6.402. Total Mn content in the sample as determined by Atomic absorption spectrophotometer were 0.85 to 0.429 ppm at the point of discharge and in river water sample it is 0.259 to 0.16 ppm. Ni in discharge sample were estimated to be 0.919 ppm to 0.766 ppm where as in river water sample it is 0.183 ppm to 0.1 ppm. Total Zn metal concentration in discharge sample was found to be 1.61 to 1.34 ppm and in river water sample was estimated to be 1.15 to 0.84 The partioning of Iron in different forms show that the dominant phase is the crystalline one for transportation of iron. This finding is similar to the finding of Roy and Mishra (1988) and Mishra & Tiwary but it is contrast to that of Roy and Upadhyaya (1985) found in their studies.
The more common transport phase behavior for iron in the river water in Swarnarekha river is adsorbed>crystalline>oxide>organic solid but at site IIA the trend is crystalline> adsorbed> oxide>organic solid.
Mn concentration in different phases as analysed by Atomic absorption spectrophotometer in Swarnarekha river is adsorbed>crystalline> oxide>organic except for site IIA where crystalline> adsorbed>oxide>organic. These finding are different from Dr.Mishra & Tiwary.
Zn concentration in different phase were estimated and found to be adsorbed>crystalline> oxide>organic solid in site IB while in the rest it was found to be crystalline>adsorbed>organic>oxide while not found in oxide phase. The variation of concentration of Ni metal in sample IB was adsorbed>crystalline>organic while not found in oxide phase whereas in others it was crystalline> adsorbed>organic>oxide form. Partioning of Pb-metal in different phases were found as crystalline>adsorbed>organic>oxide wherein concentration of metal is very low. However, oxide phase and organic phase was found to be almost nil in some of the samples.
CONCLUSIONS
There data about the occurrence of Fe, Mn, Cu, Cr, Ni, Zn and Pb in the various available and unavailable metal phases would help in determining the effect of these metals on the crops and other biota. The higher concentration of these heavy metals in water prevents the self purification of water and thereby produces adverse effect for aquatic lives.
General standard for discharge of environmental pollutants (inland surface water) such as Fe = 3.0mg/L, C-2.0 mg/L, Cu-3.0 mg/L, Zn = 5.0 mg/L, Ni = 3 mg/L. However it needs further study on the co-relation of the concentration of these metals in the various phases and their toxilogical and other effects.
